Neuroprotection and CD131/GDNF/AKT Pathway of Carbamylated Erythropoietin in Hypoxic Neurons.
Carbamylated erythropoietin (CEPO), an EPO derivative, is attracting widespread interest due to neuroprotective effects without erythropoiesis. However, little is known about molecular mechanisms behind CEPO-mediated neuroprotection. In primary neurons with oxygen-glucose deprivation (OGD) and mice with hypoxia-reoxygenation, the neuroprotection and possible molecular mechanism of CEPO were performed by immunohistochemistry and immunocytochemistry, Western blot, RT-PCR, and ELISA. The comparisons were analyzed by ANOVA followed by unpaired two-tailed Student's t test. Both CEPO and EPO showed the neuroprotective effects in OGD model and hypoxic brain. CEPO did not trigger JAK-2 but activated AKT through glial cell line-derived neurotrophic factor (GDNF). It has been shown that CEPO acts upon a heteroreceptor complex comprising both the EPO receptor and the common β receptor subunit (βcR, also known as CD131). The blockage of CD131 reduced CEPO-mediated GDNF production, while GFR receptor blockage and GDNF neutralization inhibited CEPO-induced neurogenesis. Addition of GDNF to cultured neurons increased phosphorylation of AKT. CEPO protects neurons possible through the CD131/GDNF/AKT pathway.